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There are numerous observations
to indicate that disturbances of renal
compensatory function occur not only
in the so-called organic renal diseases,
hut also in the widest variety of acute
infections, nervous and metabolic
disorders. Recent investigations have
emphasized the significance of tubular
function, in the first place. It has been
shown that the fine regulatoryactivity
of the kidney is based chiefly on tubu-
lar function, and that an impairment
of this may give rise to various patho-
logic conditions and the disturbance
of normal balance.

In a study of the role of the kidney
in the development of the metabolic
disorders accompanying acute infec-
tions, little help can be expected from
the usual tests of renal function. The
clearance methods require ample diu-
resis; in conditions associated with
oliguria they supply limited informa-
tion. Besides, one is reluctant to
administer clearance substances in
severe conditions, especially in infants
and children. It is often difficult to
collect urine from a child quantita-
tively, and this may account for the
considerable divergence of the results
for the child and the adult.

In the knowledge of the above dif-
ficulties the efforts to obtain infor-
mation as to the regulatory and com-
pensatory activity of the kidney from
a detailed analysis of the urine merit
attention [22, 24, 25, 41]. Although
this procedure does not solve all the
afore-mentioned problems, it does
supply information concerning the
most fundamental renal activities,
notably  concentration, acidifica-
tion, ammonia formation, base con-
servation, etc.

In our investigations we have
always laid emphasis upon the paral-
lel examination of urine and serum
by means ofthe ionograms, this being
the only way to gain insight not only
into the activities, but also into the
tasks of the kidney.

In the present paper we shall report
on five different cases treated at our
Department, in order to present illus-
trative examples of the single types
of impaired function, with special
attention to the disorder of tubular
activity We shall analyse one case
each of diffuse glomerulonephritis,
acute dehydration, hypernatraemic
encephalitis, hypernatraemic shock,
and one of acute tubular necrosis.
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The evidence to he presented has
been based on detailed serial tests in
every case.

Methods

Blood and urine were tested in every
case. In most cases the urine obtained
through an indwelling catheter was col-
lected under neutralized toluol quantita-
tively for several, if possible for 24, hours.

The blood samples were tested for
standard bicarbonate, sodium, potassium,
chloride, phosphorus, non-protein nitrogen,
total protein, creatinine, uric acid, and freez-
ing point depression. The urine samples
were tested for sodium, potassium,
chloride, calcium, phosphorus, ammonia,
total nitrogen, creatinine, uric acid, pH
titratable acidity, freezing point depres-
sion, and, if glycosuria was present, for
glucose.

For bicarbonate determination the
blood samples were prepared according
to Astrup [1], and examined by the
method of van Sityke [36]. Sodium and
potassium were determined by flame pho-
tometry [47], Cl by the method ofVolhard
[46], P by the method of Fiske and
Subbaeow [13], ammonia by the method
described in [.], creatinine according to
Forin and Wu [14], uric acid by Brown’s
method [:], non-protein nitrogen by the
Kjeldahl method, total nitrogen according
to R appaport [40], The pH was measured
by an electric pH meter, the freezing point
by means of a micro-Beckmann thermo-
meter. Sugar in the urine was tested accord-
ing to Hagedorn and Jensen [21],
Acidity was estimated by electrometric
titration, titrating with N/,io sodium hy-
droxide to pH 7.35, under continuous
mixing.

In a few cases phenol red excretion was
also estimated, using the method described
by Stave [44], and modified for infants
and small children.

In every case we constructed the blood
and urine ionograms and computed all the
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clearances corrected for 1.73 m2.* In the
urinary ionogram the difference between
the found and calculated delta values
exceeded 10 per cent in one case only.

In the following we shall discuss the
five cases one by one, mentioning
briefly the clinical course and laying
the emphasis upon the involvement
of the kidneys. The practical conclu-
sions will be dealt with separately.

Acute Diffuse Glomerulonephritis

(Sz. M., born, October 19, 1949;
mitted, February 19, 1960.)

The acute glomerulonephritis had devel-
loped as a complication of scarlet fever.
The course had been typical, with oedema,
massive haematuria, proteinuria, cylin-
druria, elevated NPN in blood, reduced
urinary delta. The patient after three
months of hospital treatment was dis-
charged in a greatly improved condition,
but with an essentially chronic residual
nephritis.

The results of the serial tests carried
out will not be listed here, but be

* Explanation of abbreviations

C,eat — creatinine clearance
(computed for 1.73 m2, normal value,
50 to 120 ml.

CyA —uric acid clearance
(computed for 1.73 m2), normal value,
30 to 60 ml.

CNa = sodium clearance
(computed for 1.73 m2),normal value,
0.8 to 3.0 ml.

Cq = chloride clearance
(computed for 1.73 m2), normal value,
0.8 to 3.0 ml.

Cj( —potassium clearance
(computed for 1.73 m2), normal value,
2.0 t0 5.0 Ml

Cgsm — osmolar clearance ]
computed for 1.73 m2) = reduction of
reezing point depression of the urine
multiplied by minute diuresis and divid-
ed by the freezing point depression of
serum.

Am = measured depression of freezing
point.

Adc = calculated depression of freezing
point.

ad-
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discussed with the other cases. The
data were illustrative of the changes
usual in glomerulonephritis. In spite
of the marked reduction of glomerular
filtration the ability to acidify was
retained, the titratable acidity waes
high, and the urinary ammonia con-
centration suggestive of satisfactory
tubular function. In contrast, the
concentrating capacity was insuffi-
cient. In spite of the high NPN level,
the osmolarity of the urine hardly
differed from that of the serum, and
the flat curves of phenol excretion
were similarly indicative of tubular
dysfunction. The data thus revealed
a case of retentive kidney, in which
the disturbance of glomerular func-
tion was the primary and the tubular
lesion the secondary change.

Dehydration

(P. A., born October 13, 1959, admitted,
February 13, 1960.)

This infant was admitted in a severe
state caused by upper respiratory infection
associated with moderate dehydration.

After admission, dehydration great-
ly increased and then the residting
circulatory failure and abdominal
distension dominated the picture. In
evoking the latter condition, the hypo-
kalaemia must have played an impor-
tant part. Renal function tests re-
vealed a definite disturbance without
organic renal disease. The patient
responded to complex treatment (anti-
biotics, correction of salt and fluid
loss) and recovered in three weeks.

The patient was subjected to a
detailed examination at the peak of
the disease.
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Clearance tests, urinary pH, glucose

excretion
N = 845 ml ~ = 0477 ml
— 266 ml Rogy = 0.534 mi
cna = 0.030 ml pH = 6.0
@i = 0210 ml sugar 180 mg per
100 ml

In spite of the absence of haemat -
uria, proteinuria, and pathological
constituents in the sediment, glome-
rular filtration wes insufficient, as
shown by the low creatinine and uric
acid clearance.
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In spite of the high excretory re-
guirements, the concentrating capac-
ity was weakened and so was the
acidifying capacity, as seen from the
low titratable acidity value and the
pH of the urine.

Ammonia formation seemed intact ;
acidosis must have been prevented
by this function, but its danger is
clear from the reduced standard
bicarbonate value.

The glycosuria seems to have been
due to the tubular lesion rather than
to the dextrose contained in the drip
infusion.

As a result of the formation of
large amounts of ammonia the kidney
could retain bases, as indicated by
the low base concentration of the
urine. It is true, however, that the
absolute ammonia output did not
much exceed the physiological rate
of 1.5 mEqg/kg/day [23].

The remarkably high chloride out-
put seems to have served the fight
against acidosis.

The results make it clear that in
many of its components renal func-
tion was impaired, with the lesion
mainly in the tubular apparatus.

The detailed analysis of the case
suggests that in common dehydration
the functional lesion of the kidney and
the disturbance in its compensa-
tory activity may aggravate the con-
dition.

Many reports have stressed the
importance of studying renal func-
tion in cases of acute dehydration.
Gomori, Fordi and Szabs [19] have
shown that in experimental dehydra-
tion renal functions are more severe-
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ly affected than one would expect
on the basis of the impairment of
circulation.

The azotaemia commonly associat-
ed with dehydration has been dealt
with in two monographs by K erpel-
Fronius [27, 28] whose careful inves-
tigations have proved that every
type of infantile azotaemia arises from
a reduction of renal function, and
that in the genesis of extrarenai urae-
mia not the oliguria, but the dimin-
ished renal function resulting from an-
hydraemia was the decisive factor
[29]. This view has been supported
by the cases reported by Calcagno
and R ubin [7], as well as the detailed
data by Brack [3].

The above case has proved from
another angle that in acute dehydra-
tion renal failure is not merely a pas-
sive result of the haemodynamic dis-
turbance, but the regulatory function
of the renal tubules is also impaired.

Acute Hypernatraemic Shock

(B. Gy., born July, 1959, admitted
January 28, 1960, at 2 p. m.: died January
29, 1960, 7.15 a. m.)

The child had contracted an upper
respiratory infection; hyperpyrexia and
eclampsia had developed within a few
hours. The eclampsia did not respond to
the usual methods of treatment and apnoea
developed. Tracheotomy was done without
delay and under manual artificial breathing
the patient was transported to our Depart-
ment for respirator treatment. The severe
eclampsia could be relieved by curare only.
The circulatory failure improved for a
while, but the patient died in the ..st
hour of treatment, after a gradual fall of
blood pressure.
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The tests were made on one occa-
sion, but there were two portions of
urine.

Clearance studies, urinary pH values,
urinary sugar

NOBRE e .. — 475 mi
HUA e, — 214 ml
C*a e, — 0.143 ml
@A 0.108 ml
K e oo — 14 ml
"OSM v — 037 ml

pH (paper) = 6.5
sugar = 320 mg per 100 ml

5

Rugat o e — 365 ml
(UA o moemeesmsnens — 143 ml
CNB oo e — 0.10 ml
CC.  rrvnrieisinans, Smsemsemsens — 0.073 ml
CK oo e — 1.02 ml
ANOBM oo s — 0.27 ml
PH  ooeeesnsan, iememimssseees — 6.07 mil

sugar = 325 mg per 100 ml

This case may be considered one
of typical hypernatraernie shock, lead-
ing to death, probably together with
the hyperpotassaemia (serum K, 8.2
mEqg/L).

The results of the tests showed a
marked decrease of glomerular filtra-
tion.

In spite of the high absolute urina-
ry values, the sodium and chloride
clearances were low and in spite of
the extremely high serum K level the
potassium clearance was not exces-
sively low.

The freezing point depression of
the serum was remarkable. In spite
of the enormous demands, the same
cannot be said about the osmolarity
of the urine, the & = —0.84 value
indicating a definitely narrowed con-
centrating power.

Ammonia formation seems to have
been unaffected. Titratable acidity
was rather low, the pH just slightly
acid, in the urinary ionogram there
was a considerable anionic excess.

The lesion to the tubular apparatus
followed also from the glycosuria,
which could not have been due to the
glucose contained in the drip infusion.

Except for the calcium output, the
excretion of electrolytes was high
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but still far from the values that
would have been required for the
correction of the pathological electro-
lyte balance.

Hypernatraemia is known to occur
in the widest variety of conditions
(water deficiency, overdosage of elec-
trolytes, renal and endocrine disor-
ders, nervous diseases, etc.). However,
even in detailed reviews of the subject,
such as that of Prader and Rossi
[37], no mention is made of the cases
in which, like in the one under discus-
sion, the development of hypernatrae-
mia could not he explained by extrin-
sic disturbances in the electrolyte
and fluid supply.

M. Galambos, T. Vittay : Renal Regulation in Infectious Disease

The hypernatraemic forms of in-
fantile dehydration were described by
Kerpel—Frorius [26] more than two
decades ago, and sharply distinguished
from the other forms of dehydration.
Later Rappaport [39] reported on
such cases. The clinical characterisa-
tion of the condition as the “hypermo-
tilc form” of dehydration has been
given by Kiss [31] and as “syndrome
neurotoxique” by Levesque [34].

Genesis and therapy of hyper-
natraemic shock have been studied by
numerous authors [10, 30, 6, 4, 12, 43]
but they have dealt mainly with the
electrolyte and fluid balance and the
metabolic aspects of the condition

Fig. 3
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and, to our best knowledge, did not
study renal function.

The above results leave no doubt
that renal function was severely
impaired in our case. The grave
metabolic disturbance, which has
been termed by us [5] metabolic
cell swelling, and the marked disturb-
ance of renal function might per-
haps be traced back to a common
factor, a general disturbance of cell
metabolism.

H YPERNATRAEMIC ENCEPHALITIS

(S. M., bom February 27, 1954; admit-
ted, January 7, 1960; died, February 21,
1960.)

This patient was admitted in an un-
conscious state due to measles encephalitis.
The course of the disease confirmed the
diagnosis made on admission. During the
s weeks of intermittent positive pressure
breathing the vital functions were gradual-
ly depressed. Electrolyte metabolism was
characterized throughout by extreme hyper-
natraemia, that could not be relieved by
serial salt-free glucose infusions. Renal
function deteriorated parallel with the
decrease of the other functions. As a result
of the gradual impairment of circulation,
gangrene developed in one leg and throm-
bophlebitis in the other, and, in addition,
extensive bed sores and corneal destraction.

Clearance, urinary pH
values and sugar excretion

Qréét ................................... — 777 ml
NA - 88 ml
AN oot e — 041 ml
CC eresras rremeeeeens — 0.025 ml
(03 G TSR PPTRLY — 109 ml
(05 Y/ — 1.06 ml
PH o — 59 ml
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90‘@ o ol 72 ml
¢ UA ooo M eciciiniiinns — 173 ml
Ca .. B — 0.006 ml
ca ... 0013 m
CK L eeeeeesssennnnnnnns — 28 ml
Cosai  ®® rrerrrerrransiann I 028 ml
0] IR — 50 ml
sugar. . ..... 117 mg per 100 ml

Excessive hypernatraemia and hy-
perchloraemia were associated with
hypopotassaemia. The bicarbonate
value was normal. Hypernatraemia
and hyperchloraemia did not respond
to treatment, only the K value became
normalized in response to the admin-
istration of Darrow’s solution.

As indicated by the values for
creatinine and uric acid clearance,
glomerular function was impaired.
But while at the first examination
the increase in the serum creatinine
and uric acid level was marked, at
the second examination the practically
unaltered clearance value was the
result of the diminution of minute
diuresis.

The elevated delta value of the
serum was caused not only by the
excessive hypernatraemia, but also
by the increase of NPN. The concen-
trating capacity was moderately re-
duced in the first test and definitely
reduced in the second, which is the
more remarkable if we realize that
the hypernatraemia remained un-
changed, in spite of the dextrose
infusion.

Although according to the bicar-
bonate value acidosis was not immi-
nent, ammonia excretion and titrat-
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able acidity were still low. The pH
of the urine was mildly acid at the
first test and definitely acid at the
second.

The glycosuria observed in the
second period may have been correlat-
ed with treatment, although in our
experience the usual infusion produces
no glycosuria when renal function
is intact.

The insufficiency of the tubular
apparatus was indicated by the gly-
cosuria, insufficient salt output and
by the low Na, Cl and K clearances.
The same was revealed by the phenol
red excretion curve (made on January
15), which ran a greatly protracted
course; after 15 minutes only 0.033
per cent, after 30 minutes 8 per cent,
after 60 minutes 23.8 per cent, and
at 120 minutes 43 per cent, of the
amount administered W8S excreted.

The laboratory results and their
interpretation make it clear that
the kidney could not meet the require-
ments. At autopsy some pus was
found in the kidneys, especially the
right one. The interval between tests
and autopsy was long and as the
pyelonephritis developed after the
tests had been performed there is
little reason to doubt that the patho-
logical functions were correlated with
the basic disease (encephalitis).

Hypernatraemia has often been
reported to occur in association with
lesions to the nervous system, such
as injury, encephalitis, apoplexy, ce-
rebral arteriosclerosis, developmental
anomalies,etc.In such cases the hyper-
natraemia is usually induced by de-
hydration due to water deprivation,
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or by a failure of covering the fluid
requirement. There are, however, cases,
e.g. 11 and 45, the former one of
cerebral tumour, the latter a case of
encephalitis, in which hypersalaemia
persisted for a long period in spite of a
large fluid intake and sufficient diure-
sis. The problem, as it occurs in infan-
cy and childhood, has been surveyed
by Prader and Rossi [37], as well
as by Prader and 1s1er [38].

In our case the severe and constant
hypersalaemia may have been main-
tained apart from hormonal factors by
a disturbance of the higher nervous
centres directly controlling salt and
water metabolism, the role of which
has been elucidated by Hungarian
authors [20, 15, 32, 33]. According
to their results, renal sodium output
characteristically decreases and so-
dium reabsorption increases in respon-
se to cerebral hypoxia. The role of this
mechanism in congestive heart failure
may be considered as proved.

Acute Tubular Necrosis

(M. M., born, December 27,
admitted, January 21, 1960.)

The patient was transferred to us from
the Institute of Postgraduate Medicine in
a grave state of septicaemia and toxaemia
due to scarlet fever and varicella. (The sub-
sequent course of the disease was followed
in cooperation with Dr. B. Steiner.) Both
upper and lower eyelids were inflamed and
swollen. The flush and swelling extended
later to the face and forehead. The ocular
process was considered to be due to erysi-
pelas. During the first 10 days the picture
was dominated by acute renal failure and
its sequelae. Diuresis was re-started by
perirenal procaine infiltration, after five
days of anuria and oliguria. The initial

1955;



M. Galambos, T. Vittay : Renal Regulation in Infectious Disease

anuria lasted five days; it was followed by
a period of copious diuresis. During the
first half of that period the NPN was still
high (early diuretic period), then it became
normalized in a few days, with the diuresis
still copious (late diuretic period).

In spite of the severe shock the process
proved to be reversible and the patient
was discharged, after more than five weeks
of treatment, in a good condition. There
were merely some residual ocular changes.
She had gained 2.3 kg.

We made the tests repeatedly, but
here we present only the first serum
ionogram from the oliguric phase, the
third from the early polyurie phase
and the fifth from the late polyurie
phase

Clearance, urinary pH values,

glycosuria
1.
(s (= N = 196 ml
Qua e, = 1656 ml
CNB e, = 0.305 ml
CC, e, = 0.384 ml
CK e = 237 ml
NOSM et — 053 ml
PH e = 71 ml
V.
Goreat | seeeseseeseeens 36.2 ml
CUA oo = 221 mi
................. = 103 ml
................. = 12 ml
................. = 1.7 ml
Casm e = 196 ml
pH . = 6.52
sugar 780 mg per 100 ml

In the oliguric and anurie phases
there were marked hyponatraemia
and an even more marked hypochlor-
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aemia, which persisted throughout
the early diuretic phase, in spite ot
our efforts to increase the salt intake.
In the early phase of oliguria, glome-
rular filtration was greatly diminished.
In the early diuretic phase the clear-
ance values increased slowly, but the
absolute serum level of creatinine
was high. The same was the case
with NPN, which reached the highest
level by the end of the early diuretic
phase. It was remarkable that glome-
rular filtration was practically normal
by the end of the early diuretic phase,
which was not the case with tubular
function.

The freezing point depression of the
serum was normal in the anurie and
early diuretic phases, because of the
increased NPN and excessive hyposal-
aemia. The real situation was re-
flected only after the early diuretic
phase, when urinary osmolarity had
definitely increased.

Although the value for serum bicar-
bonate was normal throughout, there
was no acidosis (on the contrary, later
there was some tendency to alkalosis)
and it might have been correlated
with this that the urinary pH was
alkaline or at least near-neutral in
every phase with 5.88 as the lowest
pH in test period VII. For this reason
the ability to acidify could not be
tested; this could have been approach-
ed by NHACI loading only, which
could not be done considering the
grave state of the patient.

Ammonia formation was low until
the end of the early diuretic phase and
rose slightly at the time of the con-
centration test.
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Fig. 4

We are unable to explain satisfac*
torily the glycosuria found in test
period V, since at that time the tubu-
lar lesion improved markedly and
the infusions had been discontinued.

As already mentioned, there was a
considerable hyponatraemia in the
serum until the end of the early
diuretic phase. In spite of this —
obviously due to tubular insufficiency
— the kidney was unable to retain
bases. The same process was even
more obvious in the case of Cl meta-
bolism and the same process may ex-
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plain the disturbance of potassium
excretion, which was especially im-
portant as the initially elevated serum
K level dropped to hypokalaemia at
the time of severe azotaemia. The
serum and urinary Ca and P values
were nearly normal. The concentra-
tion test, except for the bicarbonate
value, reflected normal relations.
The phenol red excretion test made
on February 10 was also normal (15
minutes, 14 per cent; 30 minutes,
45.2 per cent; 60 minutes, 55.2 per
cent; and 120 minutes, 62.7 per cent).
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Our case may be considered to be
one of typical tubular necrosis, or
acute renal failure. Such cases have
been denoted by different names in
the literature, such as lower nephron
nephrosis [35], transfusion kidney,
shock kidney, crush syndrome, subli-
mate nephrosis, tubular nephritis,
acute ischaemia, ischaemic nephro-
pathy. In general these terms allude
not only to the essence and localiza-
tion of the process, but to the aerolo-
gie factor as well.

Our case illustrates that the leading
features in the process is the hypera-
cute tubular lesion. The glomerular
damage is of minor importance and
becomes normal considerably sooner
than the tubular lesion.

The commonest eliciting factors are
injury, shock due to transfusion or
burns, poisonings; acute infection is
an uncommon cause [8]. In our
case the toxic scarlet fever seems to
have been the only factor that
might be held responsible for the
condition.

Comparing the last case with the
first of the series under discussion,
the one of typical scarlet fever glome-
rulonephritis, it is clear that the same
factor in the same organ may produce
changes widely differing both in
course, and as regards prognosis. It
is vital for the patient that the two
pathological processes should sharply
be distinguished.

Acute tubular necrosis has been
discussed in many reports and mono-
graphs (see for instance 9, 42, 48; and
for clinical observations in children 16
and 17).

Practical Conclusions

Our studies may have contributed
to the understanding of the patholo-
gical processes involved. The tests
concerning the most fundamental
renal functions such as the concen-
trating, acidifying base-retaining
capacities of the kidney and its other
similar functions are usually neglec-
ted in practical medicine, even in
typical renal disease. An assessment
of such renal functional disturbances,
however, is undoubtedly of a decisive
significance in every condition induc-
ing tubular damage. In such cases
retention ceases soon after the oligu-
lic phase, urinary N output increases,
but at the same time the kidney is
excreting without any control the
valuable electrolytes, mainly sodium
and potassium. The fate of the pa-
tient depends on whether the losses
are recognized and suitably replaced
in time. Once we look for them, we
find these cases to be far from rare;
it is especially those with oliguria of
a few hours’ duration which often
escape detection.

The fact seems to be remarkable that
essentially the same changes can be
demonstrated in acute metabolic
disturbances, in the functional insuf-
ficiencies believed earlier to be distinct
from renal disease, and in extrarenai
azotaemia. This statement is based
not solely upon the examinations
reported in the present paper; apart
from their agreeing with some other
investigation [22, 24, 25, 40], we
have obtained identical results in a
number of similar cases.

Acta paediat. hung. Voi. 2.



340

The functional nature of the disturb-
ances revealed by us is supported
by the fact that renal function be-
comes normal in most cases after the
normalization of the systemic metabo-
lic disorder. This recognition places
in a different light the observations
that sometimes the electrolyte imba-
lance cannot be explained by a loss
of electrolytes and fluids through vo-
miting or diarrhoea, etc.; in the back-
ground of such cases one should al-
ways suspect some disturbance of
renal function.

The elucidation of the underlying
factors may be of some importance
even in the so-called irreversible cases.
For example, in our case of encephali-
tis with hypernatraemia the tests
greatly contributed to the recogni-
tion of the central origin of the meta-
bolic changes. The ineffectiveness
of the treatment aimed at relieving
these alterations proved only that
the primary lesion was not in the
peripheral regulatory mechanism, in
other words in the Kidney, but in
the central nervous system. Adequate
restoration of the balance may pro-
long survival oven in such cases.

M. Galambos, T. Vittay : Renal Regulation in Infectious Disease

Summary

The disturbances of renal function
associated with acute infectious dis-
eases have been studied on the ba-
sis of ionograms and electrolyte excre-
tion. Five cases have been discussed,
one each of acute dehydration, hyper-
natraemic shock, encephalitis with
hypernatraemia, acute tubular necro-
sis, and, to facilitate comparison, of
acute diffuse glomerulonephritis.

From the analysis of these cases it
has been concluded that the different
pathological conditions examined may
be accompanied by an absence or
insufficiency of one or several of
those compensatory mechanisms (con-
centrating, water excreting, acidi-
fying capacity, ammonia formation,
base retention, excretion of electro-
lytes and metabolites), which are char-
acteristic of renal function under
normal circumstances. A disturbance
of renal function, and within it a
disorder of the fine, multidirectional
tubular regulation, may be involved
in a highly variable manner in the
development of the metabolic disturb-
ance accompanying acute conditions.
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